DNA ligase I and Nbs1 proteins associate in a complex and colocalize at replication factories.
DNA ligase I is the main DNA ligase activity involved in eukaryotic DNA replication acting in the joining of Okazaki fragments. This enzyme is also implicated in nucleotide excision repair and in the long-patch base excision repair while its role in the recombinational repair pathways is poorly understood. DNA ligase I is phosphorylated during cell cycle at several serine and threonine residues that regulate its participation in different DNA transactions by modulating the interaction with different protein partners. Here we use an antibody-based array method to identify novel DNA ligase-interacting partners. We show that DNA ligase I participates in several multiprotein complexes with proteins involved in DNA replication and repair, cell cycle control, and protein modification. In particular we demonstrate that DNA ligase I complexes with Nbs1, a core component of the MRN complex critical for detection, processing and repair of double-stranded DNA breaks. The analysis of epitope tagged DNA ligase I mutants demonstrates that the association is mediated by the catalytic fragment of the enzyme. DNA ligase I and Nbs1 colocalize at replication factories during unperturbed replication and after treatment with DNA damaging agents. Since MRN complex is involved in the repair of double-stranded DNA breaks by homologous recombination at stalled replication forks our data support the notion that DNA ligase I participates in homology dependent pathways that deal with replication-associated lesions generated when replication fork encounters DNA damage.